INTRODUCTION
Pigmented paravenous retinochoroidal atrophy (PPRCA) is a rare ocular disease that is characterized by paravenous retinal pigment epithelium (RPE) and choroidal atrophy often with overlying intraretinal bone spicule pigment deposition along retinal veins (1) . The cause is unknown, and the course of the degeneration is unpredictable. Patients are usually asymptomatic, and the diagnosis is based on the characteristic fundus appearance. Fluorescein angiography, electrophysiological and visual field tests may confirm the diagnosis (1) . Few cases have been reported. Most of them were sporadically and detected in male patients (2) . While some reports have suggested that PPRCA has a congenital origin (3) , others suggest a primary retinal degeneration (2) . It has also been associated with mutations in the human CRB1 gene, which is known to cause other retinal dystrophies, such as retinitis pigmentosa and Coats-like exudative vasculopathy (4) . An association with Norrie´s syndrome was also described. Finally, an inflammatory cause, such as syphilitic etiology, has been suggested by Hsing-Hsiang (5) . As a rare condition, there is scant information in the literature re garding anatomical findings and about how the retinal layers are involved in PPRCA. In fact, it seems to exist a considerable variability in the extent and degree to which the retina is affected (2) . In the present case report, we provide new findings and a detailed description of the anatomical involvement of the inner retina using high-resolution retinal imaging [Spectral-Domain Optical Coherence Tomography (SD-OCT)] to evaluate a patient with PPRCA.
ABSTRACT
Pigmented paravenous retinochoroidal atrophy is an ocular disease characterized by outer retina and choroidal atrophy often with overlying intraretinal bone spicule pigment deposition along the retinal veins. As a rare condition, there is scant information in the literature regarding the pattern of inner retinal layers involvement. We present a case of a 41-year-old white man initially referred for a glaucoma evaluation. Fundoscopy revealed patches of retinochoroidal atrophy and light pigmentation extending from the optic nerve head along the inferior-temporal retinal veins in both eyes. Using different spectral-domain optical coherence tomography (SD-OCT) protocols we identified a significant thinning of the inner retinal layers along the inferior-temporal veins, but with a lucid interval surrounding the optic nerve head. Standard automated perimetry revealed a superior absolute arcuate scotoma sparing the central fixation (good structure-functional correlation). This pattern of inner retinal layers involvement was not previously described. We believe SD-OCT added significantly to the anatomical description of this case. Physicians should consider these new anatomical findings and correlate them with functional status while assessing these patients. 
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CASE REPORT
A 41-year-old white man was initially referred for a glaucoma evaluation, with no significant complaints. His past medical history revealed chemotherapy and radiotherapy treatment for a lymphoma two years earlier. Ophthalmological and familiar history was unremarkable. During ophthalmologic examination he presented with a best-corrected visual acuity of 20/20 in both eyes (dynamic refraction of -2.00 diopters OU). Slit-lamp biomicroscopy was unremarkable. Gonioscopy disclosed a normal open angle and the intraocular pressure was 14 mmHg OU [central corneal thickness of 540 µm (OD) and 538 µm (OS)]. Both fundi showed patches of retinochoroidal atrophy and light pigmentation along the inferior-temporal retinal veins ( Figures 1A and B) . The optic nerve head was well defined with 0.5 cup-to-disc-ratio and a healthy neuroretinal rim 360 o OU. Functional evaluation (visual field test) by standard automated perimetry (Humphrey SITA-Standard 24-2, Carl Zeiss Meditec, Dublin, CA) revealed a superior absolute arcuate scotoma, sparing the central fixation in both eyes and corresponding to the areas of atrophy along the inferior-temporal retinal veins (Figures 2A and B) . A detailed structural analysis was undertaken using the RTVue-100 SD-OCT (Optovue Inc, Fremont, CA). With the advent of this technology, a significant improvement in imaging resolution was achieved (axial resolution of 5 μm in tissue and a scan speed of 26,000 A-scans/second), allowing segmentation and better identification of each retinal layer (6) . For this specific case, two scan protocols were chosen: the peripapillary retinal nerve fiber layer (RNFL) scan and the macular ganglion cell complex (GCC) scan, which comprises three inner retinal layers: the RNFL, ganglion cell layer and inner plexiform layer (6) . SD-OCT results revealed a significant thinning of the inner retinal layers (as assessed by the GCC protocol) along the inferior-temporal veins OU (average superior-inferior GCC thickness difference was 32.1 µm). However, the circum-peripapillary RNFL was preserved, forming a lucid interval surrounding the optic nerve head (Figures 1C and D) . Typical outer retina findings (previously described in the literature) were also observed. There was a good structure-functional correlation between the inferior inner retinal layers involvement (Figures 2C) and the superior functional loss documented (Figures 2A and B) .
A complete systemic work-up was undertaken, including complete blood cell counts, serum electrolytes, serum protein electrophoresis and erythrocyte sedimentation rate (all within the normal range). Tuberculin skin test was negative. There was no serologic evidence of syphilis, toxoplasmosis, systemic lupus eritematosis and cytomegalovirus.
DISCUSSION
Pigmented paravenous retinochoroidal atrophy is an asymptomatic and slowly progressive disease with respect to the loss of peripheral retinal function, usually detected in a routine examination. The diagnosis of PPRCA is usually made by the characteristic fundus appearance and other causes including chorioretinal degeneration and inflammatory diseases must be ruled out (7) . Classically, the main sites of injury are the outer retinal layers and choroid, with RPE and choroidal atrophy (1) . In this case report, we have demonstrated a significant thinning of the inner retinal layers along the region of paravenous retinochoroidal atrophy (approximately 30% thinner compared to the unaffected region) with a lucid interval surrounding the optic nerve head. In addition, these anatomical findings showed good correlation with patient's functional loss. To the best of our knowledge, this is the first report describing the pattern of inner retinal layers involvement in PPRCA with SD-OCT. Looking carefully at the data published about the use of high-resolution imaging in cases o PPRCA, we found only two case reports in the literature. Differently form ours, the main focuses of these two publications were a detailed investigation of the outer retina (8) and the fovea (9) . Fleckenstein et al used the SD-OCT to assess lines of increased fundus autofluorescence with a crescent-like distribution surrounding the area of RPE atrophy in a case of PPRCA (8) . These lines corresponded to the junction between a zone with preserved retinal layers on the SD-OCT scan and a zone where the presumed external limiting membrane appeared to rest directly on the RPE layer. More recently, Ghosh et al. (9) reported on the use of the SD-OCT in a case of PPRCA, showing a lamellar macular hole in the involved eye. As none of these two cited papers reported on the GCC and peripapillary RNFL anatomy, our findings cannot be directly compared to them. However, we believe that by using high-resolution imaging, these papers as a group add significantly to the evolving knowledge about the retinal involvement in PPRCA.
In summary, using different SD-OCT protocols to investigate the pattern of inner retina involvement in PPRCA, we found a significant thinning of the inner layers, forming a lucid interval surrounding the optic nerve head. We believe SD-OCT added significantly to the anatomical description of this case, as this pattern of inner retina involvement was not previously described. From now on, we believe that these new findings should be considered and correlated with functional status while assessing patients with PPRCA. 
